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Training and Educating IS Proressionals to Manage Inrormation Technology in Changing Organizations 
Barry Frew, Naval Postgraduate School, Abstract 
Technological changes continue to appear at an astonishing pace and are growing in complexity. Furthermore, corporate and 
government emphasis is on downsizing, empowerment, reengineering of processes, and changing organizational structures. 
These new initiatives address changes business processes in light of changing economic and political environments. Information 
technologies will be used to an increasing extent to leverage other scare resources in an effort to meet these changing business 
requirements during the 90's and beyond. 
A long history of fragmented ad-hoc and basically unsuccessful efforts to train and educate IS professionals shows in the results: 
businesses and governments have historically experienced considerable difficulty in developing and maintaining effective 
information systems. By far the most critical success factor is the availability of trained personnel who understand the strengths 
and limitations of information technologies. IS skills become even more critical as information technology capabilities increase 
and those technologies are used as leverage devices for those resources which are more scarce then technology, to initiate 
dramatic change in processes and organizations. With its continuing dramatic advances, information technology has always 
promised capabilities which could support the development of applications leading to profound improvements in virtually all 
business operations. It is not enough that IS professionals be prepared for this challenge, it is also essential that non-IS managers 
have an understanding of the impacts of information technologies to provide leadership and policy direction in managing those 
technologies. The development of necessary skill sets for the IS workforce and of increased literacy for the non-IS workforce 
should be a major objective of all information management training and education programs. An educated group of managers 
and technical personnel is required to support the changing business needs in the 90's and beyond. IS Training and education 
alone cannot guarantee success, but inadequate IS training and education alone can guarantee failure. 
Good IS training and education is facilitated by focusing on the entire information system life cycle, from cradle to grave, rather 
than on some isolated portion of the life cycle. It would also help if IS professionals had discrete career paths. This would allow 
training and education strategies to be used to produce professionals with target level skill sets and capabilities aimed at some 
particular role. A workable strategy is to incorporate three primary skill components: analytical and problem solving skills, 
management skills and technological skills. It is likely that the mix among the three will differ somewhat, depending on required 
skill levels and responsibilities required of a particular IS worker. 
Analytical skills (ability to solve a variety of complex problems and an ability to attain a complete understanding of system rules, 
constraints, boundaries, and interfaces) need to be the primary focus of training and education programs. Use of Poly a's strategy 
and a process called Thinking Aloud Pairs Problem Solving (T APPS) used within the context of Bloom's taxonomy of 
Educational Objectives has helped many of my graduate students improve their problem solving process and to improve their 
ability, confidence and willingness to take on complex problems. 
Management skills (communicate, build teams, participate on teams, ability to plan, manage time, maintain a positive attitude, 
organize, manage projects and resources, motivate people, and apply knowledge from a variety of discipline-specific areas) are 
the second component of my proposed training and education strategy. Understanding a variety of disciplines dramatically 
improves an ability to think innovatively. Understanding business processes alone, is not enough, when a solution or process 
involves the use of information technologies. The same or similar information technologies can lead to either dismal failure or 
euphoric success. 
Being capable of conceiving, designing, developing, acquiring, implementing, and maintaining effective information systems by 
applying a best fit technology is the third component. With technology as the only skill, problems will always have a 
technological solution. Unfortunately, it may not be a technology that fits an organization's culture, resources, constraints, timing, 
or strategy. With management as the only skill, problems will never have a technological solution. With analysis as the only skill, 
solutions will be delayed while more data are collected. Without a background in either technology or management, it is easy to 
misinterpret gathered data leading to ineffective solutions. 
IS workers with all three skills will be able to perform regardless of the next business, management or technology focus. These 
professionals will not likely be "old before their time" or be forced out of the workforce because their skill set is no longer 
relevant. IS workers with solid capabilities in all three areas will likely become increasingly demanded because of their unique 
skills enabling them to support more easily modifiable, "adaptable" environments. 
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